K e r r y J . Vahala C a l i f o r n i a I n s t i t u t e o f Technology An overview of the physics governing frequency and i n t e n s i t y n o i s e i n s e m i c o n d u c t o r l a s e r s w i l l be discussed and the noise performance of s t a t e -o f -t h e -a r t l a s e r d i o d e s w i l l be reviewed.
Semiconductor lasers have now f o u n d t h e i r way into several large commercial markets. Bright-
ness, d i f f r a c t i o n l i m i t e d s p o t s i z e ,
power e f f i c i e n c y , r e l i a b i l i t y , and c o s t p e r component a r e t h e o v e r r i d i n g c o n c e r n s i n m o s t o f these a p p l i c a t i o n s . A s o l e e x c e p t i o n i s t h e i r a p p l ication to fiber optic telecommunication systems.
Research and product-development a c t i v i t i e s i n t h i s a r e a c o n t i n u e t o s e t i m p r e s s i v e d e v i c e
performance records concerning spectral purity, t u n a b i l i t y , m o d u l a t i o n speed, and r e l a t i v e i nt e n s i t y n o i s e l e v e l s .
As a r e s u l t o f t h i s e f f o r t commercial semiconductor lasers are nearl y i d e a l i n terms o f t h e i r p h y s i c a l p r o p e r t i e s . T h e i r i n t e n s i t y n o i s e s p e c t r a and short-term frequency stability are governed almost exclusi v e l y b y quantum mechanical effects, and these, in turn, determine system performance levels. I n t h i s p a p e r we w i l l review the physics governi n g f i e l d f l u c t u a t i o n s i n s e m i c o n d u c t o r l a s e r s , discuss the performance levels that have been achieved i n s t a t e -o f -t h e -a r t d e v i c e s , and t r y t o forecast future performance levels and novel s t r u c t u r e s h a t e r i a l s t h a t may one-day be used i n these devices.
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